Sepasi et al. BMIC Pregnancy and Childbirth (2020) 20:405

https://doi.org/10.1186/s12884-020-03040-5 BMC Pregnancy and Ch||db|rth

RESEARCH ARTICLE Open Access

Thyroid dysfunction in Iranian pregnant @
women: a systematic review and meta-
analysis

Farnaz Sepasi', Tayebeh Rashidian?, Mehdi Shokri®, Gholamreza Badfar®, Fatemeh Kazemi® and Milad Azami®'®

updates

Abstract

Background: Thyroid dysfunction during pregnancy is associated with adverse outcomes for both mother and
fetus. The present meta-analysis was conducted to evaluate thyroid dysfunction in Iranian pregnant women.

Methods: We registered this review at PROSPERO (registration number: CRD42020166655). The research steps in
this systematic review and meta-analysis were performed according to the MOOSE protocol, and finally, reports
were provided based on the PRISMA guidelines. The literature search was performed in October 2019 using the
international online databases, including Web of Science, Ovid, Science Direct, Scopus, EMBASE, PubMed/Medline,
Cochrane Library, EBSCO, CINAHL, Google Scholar as well as national databases were reviewed. Data were extracted
after applying the inclusion and exclusion criteria and qualitative evaluation of the studies. I” index and Q test were
used to assess differences in studies. All analyses were performed using Comprehensive Meta-Analysis Software. P-
value less than 0.05 was considered statistically significant. We identified 1261 potential articles from the databases,
and 426 articles remained after removing the duplicate and unrelated studies. After evaluating the full text, 52
articles were removed.

Results: Finally, 19 eligible studies including 17,670 pregnant women included for meta-analysis. The prevalence of
thyroid dysfunction in Iranian pregnant women was 18.10% (95%Cl: 13.89-23.25). The prevalence of hypothyroidism,
clinical hypothyroidism, and subclinical hypothyroidism in Iranian pregnant women was respectively estimated to be
13.01% (95%Cl: 9.15-18.17), 1.35% (95%Cl: 0.97-1.86) and 11.90% (95%Cl: 7.40-18.57). The prevalence of hyperthyroidism,
clinical hyperthyroidism, and subclinical hyperthyroidism in Iranian pregnant women was respectively estimated to be
3319% (95%Cl: 1.62-6.61), 1.06% (95%Cl: 0.61-1.84) and 2.56% (95%Cl: 0.90-7.05). The prevalence of anti-thyroperoxidase
antibody was estimated to be 11.68% (95%Cl: 7.92-16.89).

Conclusion: The results of this meta-analysis showed a high prevalence of thyroid disorders, especially hypothyroidism.
The decision to recommend thyroid screening during pregnancy for all women is still under debate, because the positive
effects of treatment on pregnancy outcomes must be ensured. On the other hand, evidence about the effect of thyroid
screening and treatment of thyroid disorders on pregnancy outcomes is still insufficient. Nevertheless, a large percentage
of general practitioners, obstetricians and gynecologists perform screening procedures in Iran.
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Background

Hypothyroidism during pregnancy has negative effects
on the mother and baby. Treatment or non-treatment of
mothers have had a profound impact on their children’s
future intellectual development [1]. Hypothyroidism
during pregnancy is associated with adverse outcomes
for both mother and fetus. Specifically, pregnant women
with hypothyroidism and even subclinical types are at
increased risk for experiencing complications such as re-
current pregnancy loss, neonatal death, preeclampsia,
placental abruption, gestational hypertension, gestational
diabetes, low birth weight (LBW), preterm birth, fetal
distress, intrauterine fetal demise, and deteriorated intel-
lectual function [2—8].

Pregnancy has profound physiological effects on thy-
roid gland function [9]. During pregnancy, the thyroid
gland size increases by 10% in countries with adequate
iodine and to a greater extent in countries with iodine
deficiency [10]. Thyroid hormone deficiency and iodine
requirement both increase approximately by 50% as part
of physiology during pregnancy [11]. In addition, preg-
nancy is a stressful condition for the thyroid gland,
resulting in hypothyroidism in women with limited thy-
roid reserve or iodine deficiency.

The incidence of hyperthyroidism is much lower
than hypothyroidism. In 2 to 5 cases per 1000 preg-
nancies, non-treatment is significantly associated with
a higher frequency of labor complications such as
preeclampsia, preterm birth, LBW, fetal death and
perinatal loss [12].

Nevertheless, routine screening for hypothyroidism
during pregnancy is a controversial subject. However,
some advocates have recommended it [13]. The
American College of Obstetricians and Gynecologists
(ACOG) not recommends routine screening for thy-
roid function in during pregnancy, which is due to
insufficient evidence regarding the effect of
hypothyroidism screening and treatment on pregnancy
outcomes [14]. Quite the contrary, the American Thy-
roid Association (ATA) has recommended targeted
high-risk case finding screening, and laboratory
screening limits thyroid-stimulating hormone (TSH)
levels only to high-risk cases [1].

A recent report by Nazarpour et al. [15] showed that
according to the screening checklist for high-risk cases
in thyroid screening during pregnancy, which was sug-
gested by the ATA, over 35% of pregnant women with
thyroid dysfunction are overlooked.

Most sources available for assessing the prevalence
and outcomes of hypothyroidism during pregnancy are
based on populations in Western countries. However,
thyroid function is associated with iodine intake, envir-
onmental factors, diet, habitat, and genetic susceptibility
that may vary between populations. It is therefore
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necessary to estimate the prevalence of thyroid dysfunc-
tion in different populations [16].

Several studies have been performed in regard with thy-
roid dysfunction in pregnant women in Iran [15, 17-34].
Nevertheless, these studies revealed significantly different
results, with the prevalence of hypothyroidism ranging
from 0.4 to 34.4% and hyperthyroidism from 0.7 to 16.7%.
Since meta-analyses combine multiple studies with the
same purpose, and they can provide a more reliable esti-
mate by increasing the sample size and reducing the confi-
dence interval [35-37], the present meta-analysis was
conducted to evaluate thyroid dysfunction in Iranian preg-
nant women.

Method

Study protocol

The research steps, including literature search strategy,
study selection, data extraction and outcome report were
performed according to the Meta-analyses Of Observa-
tional Studies in Epidemiology (MOOSE) protocol [37],
and finally, reports were provided based on the Preferred
Reporting Items for Systematic Review and Meta-analysis
(PRISMA) guidelines (Additional file 1) [38]. Each step of
the study was performed by two independent authors. Dis-
agreements were resolved through discussion or the in-
volvement of a third author (JH). We registered this review
at PROSPERO (registration number: CRD42020166655),
available at: https://www.crd.york.ac.uk/PROSPERO/dis-
play_record.php?RecordID=166655.

Search strategy

The PROSPERO database and the national and inter-
national databases were first reviewed to find relevant
published or ongoing projects. After ensuring the ab-
sence of a previous similar study until October 1, 2019,
the international online databases, including Web of
Science, Ovid, Science Direct, Scopus, EMBASE,
PubMed/Medline, Cochrane Library (Cochrane Database
of Systematic Reviews - CDSR), EBSCO, CINAHL, as
well as national databases, including Magiran (http://
www.magiran.com/), Scientific Information Database
(SID) (http://www.sid.ir/), Regional Information Center
for Science and Technology (RICST) (http://en.ricest.ac.
ir/), Barakat Knowledge Network System (http://health.
barakatkns.com), Civilica (https://www.civilica.com/),
Iranian National Library (http://www.nlai.ir/) Iranian Re-
search Institute for Information Science and Technology
(IranDoc  ((https://irandoc.ac.ir), and elmnet (https://
elmnet.ir) were reviewed. Google Scholar was also used
to retrieve online articles on the subjects that might have
been missed from online databases to increase the com-
prehensiveness of the search. References of all remained
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articles were manually assessed to identify all potential
studies. Conference abstracts were also reviewed in case
of having useful information. Combined search was done
based on Medical Subject Headings (MeSH) keywords
such as “prevalence”, “epidemiology”’, “frequency”, “inci-
dence”, “pregnant”, “gestational”’, “pregnancy”’, “prenatal
care”, “thyroid”, “hypothyroidism”, “hyperthyroidism”, “per-
oxidase antibody”, “TPOAb”, and “Iran” using Boolean op-
erators (AND/ OR). Finally, the references in the retrieved
articles were also reviewed. An example of combined search
in PubMed database is as follows: (prevalence OR epidemi-
ology OR frequency OR incidence) [All terms] AND (preg-
nant OR gestational OR pregnancy OR prenatal care) [All
terms] AND (thyroid OR hypothyroidism OR hyperthy-
roidism OR peroxidase antibody OR TPOADb) [All terms]
AND (Iran) [Affiliation].

g

Inclusion criteria

Inclusion criteria were all epidemiologic studies aimed at
assessing thyroid dysfunction in pregnant women in
English and Persian languages without limitation in pub-
lication date according to PICO (Patient, Population, or
Problem; Intervention, Prognostic Factor, or Exposure;
Comparison or Intervention [if appropriate]; Outcome)
[39]: (1) Population: all Iranian pregnant women popula-
tion, in all age ranges; (2) Intervention: diagnosis of any
thyroid dysfunction by laboratory results for confirmed
thyroid dysfunction; (3) Comparison: variable aimed for
prevalence of thyroid dysfunction, hypothyroidism, and
hyperthyroidism such as geographical area, sample size,
year of the study, quality of studies and etc; (4) Out-
come: Estimate the prevalence of overall thyroid dys-
function, hypothyroidism, and hyperthyroidism.

Exclusion criteria

Exclusion criteria were as follows: (1) non-random sam-
pling, (2) duplicate studies, (3) non-Iranian studies, (4)
population other than pregnant women, (5) not relevant
to the target subject, (6) participants with specific dis-
eases (e.g., gestational diabetes), (7) unspecified diagnos-
tic intervention, (8) poor qualitative evaluation, and (9)
case reports, review articles, letters to the editor without
qualitative data.

Study selection and data extraction

Two reviewers (M.A and M.Sh) independently reviewed
the titles and abstracts of all identified records, and at
this point, duplicate and unrelated studies were ex-
cluded. Duplicate articles were identified manually or
using EndNote X7 Application. Then, both reviewers
screened the articles independently to review eligible
studies according to inclusion and exclusion criteria.
Both reviewers independently extracted the data from
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the articles. Any disagreement between the data extrac-
tors was resolved by consensus or by the third author.

Data summary form was prepared in Microsoft Excel
sheet, which included: First author’s name, year of publi-
cation, year of the study, study design, region, mean age
and standard deviation, mean gestational age and stand-
ard deviation, trimester of pregnancy, method of diag-
nosing thyroid dysfunction and cut-off point for each of
the tests, sampling technique, sample size, number of
positive thyroid dysfunction cases, number of positive
cases of hypothyroidism (clinical and subclinical) and
hyperthyroidism (clinical and subthreshold), and number
of positive cases of anti-thyroid peroxidase antibody.

Definitions
In this study, thyroid disorder was defined as all cases of
positive hypothyroidism and hyperthyroidism.

Qualitative evaluation

The adapted Newcastle-Ottawa Scale (NOS) was used
for cross-sectional studies to evaluate the quality of stud-
ies [40]. The maximum attainable score was 9. Three
categories, including scores below 6, scores 6 to 7, and
scores 8 to 9 were respectively defined as low, medium
and high quality for the studies.

Statistical analysis

I? index and Q test were used to assess differences in
studies. Its value may vary from 0 to 100% and the
values of 75, 50 and 25% respectively indicate high,
medium and low heterogeneity among studies [41, 42].
In addition, P < 0.1 was used to determine heterogeneity.
Considering the high heterogeneity of the studies, we
performed a meta-analysis based on the random effects
model and reported the results based on pooled preva-
lence and 95% confidence interval (CI). Diagnosis of het-
erogeneity between studies was performed based on
meta-regression and subgroup analysis. Sensitivity ana-
lysis was performed by omitting one study at a time to
evaluate the consistency of the results. Funnel plots and
Begg and Egger’s tests were used to evaluate publication
bias [43, 44]. All analyses were performed using Com-
prehensive Meta-Analysis Software ver 2. P-value less
than 0.05 was considered statistically significant.

Results

Description of included studies

We identified 2244 potential articles from the databases,
and 1420 articles remained after removing the duplicate
and unrelated studies. After evaluating the full text, 52
articles were removed for at least one of the following
reasons: non-random sampling (7= 21), non-Iranian
studies (n= 9), study population other than pregnant
women (n = 8), sample size smaller than 100 participants
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(n = 1), participants with specific diseases (e.g., gestational
diabetes) (n=3), unspecified diagnostic intervention
(n= 2), poor qualitative evaluation (n=0), and case
reports, review articles, letters to the editor without
qualitative data (n= 8). This process is illustrated in
Fig. 1. Finally, 19 eligible studies were used for meta-
analysis (Table 1). The mean age of the study partici-
pants was 26.73 (95% CI: 25.89-27.56) years.

Thyroid dysfunction

The prevalence of thyroid dysfunction in 8420 Iranian
pregnant women was 18.10% (95% CI: 13.89-23.25) in
11 studies. Heterogeneity was high among the studies:
(Heterogeneity: 12 =96.95%, P < 0.001) (Fig. 2a). Sensitivity
analysis by omitting one study showed that the overall es-
timate is robust (Fig. 2b).

Subgroup analysis of thyroid dysfunction

Subgroup analysis of thyroid dysfunction was significant
in terms of geographical area (P=0.014), year of the
study (P<0.001) and sample size (P=0.020), but was
not significant in terms of quality of studies (P =0.177)
(Additional file 2).

Page 4 of 15

Hypothyroidism

The prevalence of hypothyroidism (in 17 studies with a
sample size of 15,208 people), clinical hypothyroidism (in
12 studies with a sample size of 11,920 people), and sub-
clinical hypothyroidism (in 12 studies with a sample size
of 11,920 people) in Iranian pregnant women was respect-
ively estimated to be 13.01% (95% CIL: 9.15-18.17), 1.35%
(95% CIL: 0.97-1.86) and 11.90% (95% CI: 7.40-18.57)
(Fig. 3). Sensitivity analysis by omitting one study showed
the overall results to be robust (Additional file 3).

Subgroup analysis of hypothyroidism

Subgroup analysis of hypothyroidism prevalence was sig-
nificant in terms of year of the study (P=0.003) and
sample size (P =0.043), but was not significant in terms
of geographical area (P=0.573) and quality of studies
(P=0.210) (Additional file 4).

Subgroup analysis of clinical hypothyroidism prevalence
was not significant in terms of geographic regions (P =
0.210), year of the study (P=0.944), sample size (P=
0.885) and quality of studies (P = 0.132) (Additional file 5).

Subgroup analysis of subclinical hypothyroidism preva-
lence was significant in terms of year of the study

~
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A

Study name Statistics for each study

Event rate and 95% ClI

Event Lower Upper Relative
rate limit limit Z-Value p-Value weight
Dehghani Zahedani M, 2010  0.1464 0.1205 0.1768 -15.369 0.000 - 9.30
Borzouei Sh, 2019 02840 0.2548 0.3153 -12.169 0.000 . 9.55
Saki F, 2014 0.1553 0.1282 0.1869 -14.849 0.000 . 9.31
Nazarpour S, 2016 0.3419 0.3182 0.3665 -11.950 0.000 . 9.65
Kianpour M, 2018 02273 0.1896 0.2699 -10.485 0.000 . 9.29
Taghavi M, 2009 0.1460 0.1177 0.1797 -13.946 0.000 . 9.21
Nazarpour S, 2018 0.3142 0.2934 0.3357 -15.558 0.000 . 9.67
Zanganeh M, 2014 0.2067 0.1847 0.2305 -18.868 0.000 . 9.58
Maleki N, 2014 0.0927 0.0651 0.1302 -11.704 0.000 . 8.54
Sarkhai P, 2016 02583 0.1879 0.3439 -5.057 0.000 '.- 8.39
Melati AO, 2003 0.0260 0.0152 0.0443 -12.893 0.000 7.52
0.1810 0.1389 0.2325 -9.385 0.000 0
Heterogeneity: I>= 96.95, P< 0.001 0.00 0.50 1.00
Meta Analysis
Study name ics with study removed Event rate (95% CI) with study removed
Lower  Upper
Point limit limit Z-Value p-Value
Dehghani Zahedani M, 2010~ 0.1852  0.1413  0.2390 -8.989 0.000 .
Borzouei Sh, 2019 0.1712  0.1263  0.2278 -8.669 0.000 .
Saki F, 2014 0.1840 0.1399  0.2382 -8.933 0.000 .
Nazarpour S, 2016 0.1677  0.1257  0.2202 -9.301 0.000 .
Kianpour M, 2018 0.1763  0.1320 0.2315 -8.841 0.000 -
Taghavi M, 2009 0.1852  0.1411  0.2392 -8.949 0.000 .
Nazarpour S, 2018 0.1688  0.1239  0.2258 -8.635 0.000 .
Zanganeh M, 2014 0.1777 0.1318  0.2352 -8.513 0.000 .
Maleki N, 2014 0.1926  0.1484  0.2461 -8.947 0.000 .
Sarkhai P, 2016 0.1748  0.1317  0.2281 -9.127 0.000 .
Melati AO, 2003 0.2085 0.1651  0.2596 -9.133 0.000 .
0.1810  0.1389  0.2325 -9.385 0.000 ‘
0.00 0.50 1.00

Meta Analysis

Fig. 2 Prevalence of thyroid dysfunction in pregnant Iranian women (@) and sensitivity analysis (b)

(P=0.006) and but was not significant in terms of
geographical area (P=0.196), sample size (P=0.249)
and quality of studies (P =0.560) (Additional file 6).

Hyperthyroidism

The prevalence of hyperthyroidism (in 11 studies with a
sample size of 6697 people), clinical hyperthyroidism (in
6 studies with a sample size of 4738 people), and subclin-
ical hyperthyroidism (in 6 studies with a sample size of
4738 people) in Iranian pregnant women was respectively
estimated to be 3.31% (95% CI: 1.62—6.61), 1.06% (95% CI:
0.61-1.84) and 2.56% (95% CI: 0.90-7.05) (Fig. 4). Sensi-
tivity analysis by omitting one study demonstrated the
overall results to be robust (Additional file 7).

Subgroup analysis of hyperthyroidism

Subgroup analysis of hyperthyroidism prevalence was
statistically significant in terms of geographical area (P <
0.001) and sample size (P =0.048), but was not signifi-
cant in terms of year of the study (P =0.118) and quality
of studies (P = 0.346) (Additional file 8).

The prevalence of thyroid peroxidase

The prevalence of anti-thyroperoxidase antibody (anti-
TPO Ab) in 6084 Iranian pregnant women was esti-
mated to be 11.68% (95% CI: 7.92-16.89) (Fig. 5).

Meta-regression

Meta-regression model in terms of year of the study was
significant for the prevalence of thyroid dysfunc-
tion (meta-regression coefficient: 0.106, 95% CI 0.049 to
0.164, P<0.001) and hypothyroidism (meta-regression
coefficient: 0.129, 95% CI 0.034 to 0.225, P =0.007) but
was not significant for clinical hypothyroidism (meta-re-
gression coefficient: 0.014, 95% CI -0.099 to 0.128, P=
0.806), subclinical hypothyroidism (meta-regression co-
efficient: 0.071, 95% CI -0.043 to 0.187, P=0.221),
hyperthyroidism (meta-regression coefficient: -0.100,
95% CI -0.275 to 0.073, P = 0.257), clinical hyperthyroid-
ism (meta-regression coefficient: -0.087, 95% CI -0.245
to 0.070, P =0.276), subclinical hyperthyroidism (meta-
regression coefficient: -0.234, 95% CI -0.542 to 0.072,
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A

Heterogeneity: I>= 98.86, P< 0.001

0.00 0.50 1.00

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Relative
rate limit limit  Z-Value p-Value weight
Naghshineh E, 2012 03444 03163 03736  -9.947 0.000 | ] 6.7
Naderi T, 2012 01016  0.0802 01280  -16.396 0.000 | | 6.05
Dehghani Zahedani M, 2010 04234 00995 01520 -15.901 0.000 [ ] 6.07
Borzouei Sh, 2019 02770 0.2480 03080  -12.532 0.000 | ] 6.16
Rahmatelahi M, 2016 0.0569 0.0374 00857  -12.495 0.000 [ ] 5.77
Saki F, 2014 04365 0.1110 01668  -15.330 0.000 [ | 6.08
Lotfalizadeh M, 2017 02120 01878 02384  -16.969 0.000 [ | 6.16
Yassaee F, 2014 0.0465 0.0397 00545 -35.748 0.000 6.15
Moradi S, 2013 02860 0.2508 0.3240  -9.993 0.000 | | 6.13
Nazarpour S, 2016 03122 02891 03362 -14.083 0.000 [ ] 6.18
Kianpour M, 2018 02129 04763 02548  -10.943 0.000 | ] 6.08
Taghavi M, 2009 00980 0.0749 0.1273  -14.757 0.000 | ] 6.01
Nazarpour S, 2018 03142 02934 03357 -15.558 0.000 | | 6.19
Zanganeh M, 2014 0.0450 0.0346 00583  -21.939 0.000 6.03
Maleki N, 2014 0.0447 00267 00741  -11.196 0.000 5.58
Sarkhai P, 2016 04583  0.1033 02350  -6.681 0.000 [ 567
Melati AO, 2003 00040 00010 00158  -7.787 0.000 352
04301 00915 01817  -9.418 0.000 &
Heterogeneity: I= 98.61, P< 0.001 0.00 0.50 1:00
Meta Analysis
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Relative
rate limit limit Z-Value p-Value weight
Naderi T, 2012 0.0226 0.0134 0.0378  -13.938 0.000 9.74
Dehghani Zahedani M, 2010 0.0049 0.0016 0.0152 -9.169 0.000 5.10
Borzouei Sh, 2019 0.0117 0.0063 0.0217 -13.936 0.000 8.88
Rahmatelahi M, 2016 0.0081 0.0026 0.0249 -8.287 0.000 5.09
Saki F, 2014 0.0239 0.0142 0.0399  -13.715 0.000 9.74
Yassaee F, 2014 0.0051 0.0031 0.0083 -21.067 0.000 10.10
Moradi S, 2013 0.0103  0.0046 0.0227 -11.131 0.000 7.32
Nazarpour S, 2016 0.0115 0.0072 0.0184 -18.263 0.000 10.22
Taghavi M, 2009 0.0240 0.0137 0.0418  -12.681 0.000 9.34
Nazarpour S, 2018 0.0206 0.0150 0.0282 -23.553 0.000 11.60
Zanganeh M, 2014 0.0167 0.0108 0.0257  -18.083 0.000 10.56
Sarkhai P, 2016 0.0083 0.0012 0.0567 -4.759 0.000 229
0.0135 0.0097 0.0186 -25.640 0.000
Heterogeneity: I’= 72.03, P< 0.001 0.00 0.50 1.00
Meta Analvsis
Study name Statistics for each study Event rate and 95% CI
Event Lower Upper Relative
rate limit limit Z-Value p-Value weight
Naderi T, 2012 0.0790 0.0602 0.1030  -16.496 0.000 . 8.33
Dehghani Zahedani M, 2010 0.1184  0.0950 0.1466  -15.994 0.000 . 8.39
Borzouei Sh, 2019 02653 02367 02959 -13.129  0.000 [ ] 8.49
Rahmatelahi M, 2016 0.0488 0.0309 0.0761 -12.201 0.000 7.99
Saki F, 2014 0.1126  0.0895 0.1409 -15.797 0.000 8.38
Yassaee F, 2014 0.0415 0.0351 0.0490  -35.187 0.000 8.47
Moradi S, 2013 0.2757 0.2410 0.3134 -10.431 0.000 . 8.46
Nazarpour S, 2016 0.3007 0.2778 0.3245 -14.890 0.000 . 8.52
Taghavi M, 2009 0.0740  0.0541 0.1005  -14.790 0.000 . 8.26
Nazarpour S, 2018 0.2935 0.2732 0.3148  -17.169 0.000 . 8.52
Zanganeh M, 2014 0.0283  0.0203 0.0394  -20.318 0.000 8.25
Sarkhai P, 2016 0.1500 0.0966 0.2256 -6.785 0.000 .' 7.93
0.1190  0.0740 0.1857 -7.490 0.000 ’

Meta Analvsis

Fig. 3 Prevalence of hypothyroidism (a), clinical hypothyroidism (b), subclinical hypothyroidism in pregnant Iranian women

P=0.134), and anti-TPO Ab (meta-regression coeffi-
cient: -0.0255, 95% CI -0.134to 0.083, P = 0.646) (Fig. 6).

Publication bias

The publication bias for the studies is shown in Add-
itional file 9. Significance levels were also calculated for
thyroid dysfunction (Begg=0.029 and Egger’s = 0.001),

hypothyroidism (Begg =0.003 and Egger’s = 0.004), clin-
ical hypothyroidism (Begg=0.029 and Egger’s = 0.001),
subclinical hypothyroidism (Begg =0.058 and Egger’s =
0.010), hyperthyroidism (Begg=0.533 and Egger’s =

0.002),

clinical

hyperthyroidism

(Begg = 0.999

and

Egger’s =0.269), subclinical hyperthyroidism (Begg =
0.763 and Egger’s =0.026), and anti-TPO Ab (Begg=
0.710 and Egger’s = 0.368).
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Study name Statistics for each study Event rate and 95% ClI
Event Lower Upper Relative
rate limit limit Z-Value p-Value weight
Mansourian AR, 2010 0.1000 0.0577 0.1679 -7.221 0.000 . 9.11
Dehghani Zahedani M, 2010  0.0230 0.0137 0.0385 -13.861 0.000 9.22
Borzouei Sh, 2019 0.0070 0.0032 0.0156 -12.079 0.000 8.67
Saki F, 2014 0.0154 0.0080 0.0292 -12.386 0.000 8.99
Nazarpour S, 2016 0.0297 0.0222 0.0397 -22.773 0.000 9.54
Kianpour M, 2018 0.0144 0.0065 0.0316 -10.285 0.000 8.67
Taghavi M, 2009 0.0480 0.0324 0.0706 -14.279 0.000 9.41
Zanganeh M, 2014 0.1617 0.1419 0.1836 -20.990 0.000 ] 9.66
Maleki N, 2014 0.0160 0.0067 0.0378  -9.140 0.000 8.49
Sarkhai P, 2016 0.1083 0.0640 0.1777  -7.477 0.000 B 9.14
Melati AO, 2003 0.0220 0.0122 0.0393 -12.446 0.000 9.10
0.0331 0.0162 0.0661 -9.094 0.000 ’
Heterogeneity: I’= 96.64, P< 0.001 . 0:50 1.00
Meta Analysis
Study name for each study Event rate and 95% CI
Event Lower Upper Relative
rate limit limit  Z-Value p-Value weight
Borzouei Sh, 2019 0.0047 0.0018 0.0124 -10.688 0.000 14.46
Saki F, 2014 0.0119 0.0057 0.0248 -11.612 0.000 17.83
Nazarpour S, 2016 0.0068 0.0036 0.0125 -15.728 0.000 19.72
Taghavi M, 2009 0.0060 0.0019 0.0184 -8.824 0.000 12.59
Zanganeh M, 2014 0.0200 0.0134 0.0297 -18.874 0.000 22.94
Sarkhai P, 2016 0.0250 0.0081 0.0746 -6.266 0.000 12.46
0.0106 0.0061 0.0184 -15.886 0.000
Heterogeneity: I>= 69.08, P< 0.001 0.00 0.50 1.00
Meta Analysis
Study name Statistics for each study Event rate and 95% ClI
Event Lower Upper Relative
rate limit limit Z-Value p-Value weight
Borzouei Sh, 2019 0.0023 0.0006 0.0093  -8.549 0.000 14.06
Saki F, 2014 0.0034 0.0009 0.0135 -8.014 0.000 14.06
Nazarpour S, 2016 0.0230 0.0165 0.0320 -21.615 0.000 18.17
Taghavi M, 2009 0.0420 0.0275 0.0636 -14.026 0.000 17.95
Zanganeh M, 2014 0.1417 0.1231 0.1626 -21.762 0.000 . 18.44
Sarkhai P, 2016 0.0833 0.0454 0.1480 -7.260 0.000 . 17.32
0.0256 0.0090 0.0705  -6.724 0.000
Heterogeneity: I’= 97.07, P< 0.001 0.00 0.50 1.00
Meta Analysis
Fig. 4 Prevalence of hyperthyroidism (a), clinical hyperthyroidism (b), subclinical hyperthyroidism in pregnant Iranian women
A\

Discussion

This study is the first systematic review and meta-
analysis about thyroid disorders in Iranian pregnant
women to date. The prevalence of thyroid dysfunction in
Iranian pregnant women was estimated to be 18.10%.
The prevalence of thyroid dysfunction was reported to
be varied in other studies in China (10.2-15.6%) [45,
46], Spain (16.6%) [47], India (13.25%) [48], and Belgium
(15.3%) [49]. Thyroid dysfunction is the second

endocrine disorder (after diabetes mellitus) that affects
women of reproductive age [50]. Thyroid disorders are
associated with a number of diseases such as celiac dis-
ease, dermatitis, chronic hepatitis, lupus, Addison’s dis-
ease, ovarian insufficiency, rheumatoid arthritis, type 1
diabetes, while various factors such as smoking, birth con-
trol pills, some medications, history of ovarian cyst, diet,
autoimmune factors, radiation, and thrombocytopenia are
among the predisposing factors [51-53].
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Study name _ Statistics for each study _Event rate and 95% CI

Event Lower Upper Relative

rate limit limit  Z-Value p-Value weight
Dehghani Zahedani M, 2010 0.1464 0.1205 0.1768 -15.369 0.000 | ] 14.35
Borzouei Sh, 2019 0.1103 0.0910 0.1332 -19.089 0.000 [ ] 14.40
Mehran L, 2013 0.1572  0.1202 0.2030  -10.569 0.000 [ ] 13.85
Moradi S, 2013 0.1678 0.1396 0.2003  -14.460 0.000 [ | 14.39
Nazarpour S, 2016 0.1122 0.0971 0.1293 -25.116 0.000 [ ] 14.63
Kianpour M, 2018 0.1794 0.1455 0.2192 -11.926 0.000 [ | 14.22
Nazarpour S, 2018 0.0309 0.0239 0.0399 -25.601 0.000 14.14

0.1168 0.0792 0.1689  -9.228 0.000 3
Heterogeneity: I’= 96.05, P< 0.001 0.00 0.50 1.00
Meta Analysis
Study name with study removed Event rate (95% CI)

Lower Upper with study removed
Point  limit limit  Z-Value p-Value
Dehghani Zahedani M, 2010 0.1124 0.0712 0.1729  -8.081 0.000 .
Borzouei Sh, 2019 0.1179 0.0741 0.1826  -7.679 0.000 .
Mehran L, 2013 0.1112 0.0719 0.1682  -8.484 0.000 .
Moradi S, 2013 0.1097 0.0704 0.1669  -8.445 0.000 .
Nazarpour S, 2016 0.1176 0.0718 0.1868  -7.257 0.000 .
Kianpour M, 2018 0.1085 0.0704 0.1634 -8.718 0.000 .
Nazarpour S, 2018 0.1422 0.1190 0.1689 -17.260 0.000 .
0.1168 0.0792 0.1689  -9.228 0.000 ‘
0.00 0.50 1.00

Meta Analysis

Fig. 5 Prevalence of anti-thyroperoxidase antibody (a) and sensitivity analysis (b) in pregnant Iranian women

The reported data on the function of thyroid during preg-
nancy varies according to epidemiological, environmental
and analytical factors. Recent studies have shown that
thyroid disorders may occur more frequently than pre-
viously estimated [45, 47, 49, 54-58]. In the present
study, the prevalence of hypothyroidism was 13.01%
(overt [1.35%] and subclinical [11.90%]). The prevalence
of hypothyroidism during pregnancy ranges from 2.5-
3% [56, 57] to 6.3-7.5% [45, 54] in different studies, yet
it reached 15.5% in a recent study by Blatt in United
States [55]. The prevalence of overt hypothyroidism has
been reported in 0.3-1.9% of pregnancies and subclin-
ical hypothyroidism has been reported in approximately
5.5% of pregnancies [58, 59].

It is important to note the cutoff points defined for
hypothyroidism; according to one study, if cutoff value
of above 4.5 mIU was used for TSH test, the incidence
of hypothyroidism was 5.5%, whereas using cutoff levels
above 2.5 mIU [60] showed that 27.6% of women were
positive in terms of hypothyroidism, which is five times
higher. This highlights the importance of using specific
biochemical parameters to properly evaluate thyroid
function in pregnancy [47]. In our meta-analysis, pooled
estimate of thyroid dysfunction is conditioned by the
utilization of specific cut-off values, according to the

current guidelines endorse the use of specific reference
ranges.

In the present study, the prevalence of hyperthyroid-
ism was estimated to be 3.31% (overt [1.06%] and sub-
clinical [2.56%]) in the present study. Other studies have
reported that hyperthyroidism occurs in about 0.2—1.0%
of all pregnancies, with overt hyperthyroidism occurring
in 0.1 to 0.4% of pregnancies and subclinical in up to 1%
of pregnancies [12, 48, 61-63].

Undesirable effects of thyroid disorders on the out-
comes of pregnancy have been shown in various studies
[3, 53, 64]. However, the effectiveness of treatment has
also become a challenge. Recent meta-analyses investi-
gating the therapeutic effect of levothyroxine supple-
mentation on pregnancy outcomes have shown that
miscarriage rates and preterm birth rates are reduced in
women with subclinical hypothyroidism or autoimmune
thyroid diseases [64, 65]. Another systematic review and
meta-analysis showed that levothyroxine treatment signifi-
cantly improved pregnancy outcomes (such as delivery
rates) and significantly reduced pregnancy complications
(such as miscarriage) [66] in women with subclinical
hypothyroidism undergoing assisted reproductive technol-
ogy. The results of the study by Abalovich [52] et al. show
that the prenatal development does not depend on
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Fig. 6 Meta-regression for prevalence of thyroid function disorder (a), hypothyroidism (b), clinical hypothyroidism (c), subclinical hypothyroidism
(d), hyperthyroidism (e), clinical hyperthyroidism (f), subclinical hyperthyroidism (g) and anti-thyroperoxidase antibody (h) in pregnant
I[ranian women

whether the hypothyroidism is overt or subclinical but de-
pends on the type of treatment received. Effective treat-
ment of hypothyroidism during pregnancy minimizes the
risks and, in general, makes it possible to have pregnancy
without complications. On the other hand, some other

systematic reviews where levothyroxine has not been ef-

fective such as Akhtar et al. [67].

Public screening for thyroid disease before or during
pregnancy is still controversial. For screening to be rec-

ommended, the disease must be prevalent, it

must show
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adverse health consequences and must be curable. Ac-
cording to the guidelines of the ATA, there is insufficient
evidence to recommend public screening for abnormal
TSH concentrations in early stages of pregnancy. There-
fore, this association recommends targeted TSH test if any
of the following risk factors are identified in all patients
who intend to become pregnant or have recently become
pregnant: 1. Hypothyroidism/hyperthyroidism or symp-
toms/signs of thyroid dysfunction; 2. Positive type of thy-
roid antibody or detection of goiter; 3. History of radiation
therapy to the head and neck or previous thyroid surgery;
4. Over 30 years of age; 5. Type 1 diabetes or other auto-
immune disorders; 6. History of miscarriage, preterm
labor or infertility; 7. Multiple previous pregnancies (>2);
8. Family history of autoimmune thyroid disease or thy-
roid dysfunction; 9. Morbid obesity (Body Mass Index
(BMI) > 40 kg/m?); 10. Use of amiodarone or lithium, or
recent administration of radiographic iodinated contrast;
and 11. Residence in a region known for moderate to se-
vere iodine deficiency [68]. Compared to global screening,
the case-finding strategy has a low sensitivity, in which 30
to 80% of women with hypothyroidism are missed, and
this has been confirmed in numerous studies and many
women suffering from isolated hypothyroxinemia are not
identified [54, 56, 69].

According to the guidelines of European Thyroid As-
sociation in 2014, most authors recommend global
screening for the beneficial therapeutic effects of
hypothyroidism, and emphasize on the fact that a tar-
geted approach leads to the detection of a high percent-
age of women with subclinical hypothyroidism [70]. The
Spanish Society of Endocrinology and Nutrition [13] and
the Indian Thyroid Society [71] have advocated global
screening in early stages of pregnancy or before preg-
nancy. A survey of members of professional associations
showed that 42.7% of respondents in Latin America and
43% in Europe perform global screening [72, 73], while
only 21% of members of the Asia-Oceania Thyroid As-
sociation (AOTA) perform this [74], and 74% of ATA
members support such an approach [75].

Another important point in public screening is cost-
effectiveness; if the usefulness of a screening model is
definitively proven, women’s global screening in the first
trimester appears to be cost-effective [76-78]. A study
by Dosiou et al. [79] demonstrated the cost-effectiveness
of universal screening of pregnant women with anti-
TPO Ab and TSH antibodies in the first trimester of
pregnancy compared to a high-risk screening strategy.
Based on sensitivity analyses, even when the benefits of
screening were limited to the diagnosis and treatment of
overt hypothyroidism, screening was very cost-effective
at less than $8000/quality-adjusted life-year [80].

This study has several strengths. It utilized a compre-
hensive search strategy based on the MOOSE protocol to
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maximize the possibility of identifying relevant literature.
On the other hand, the research was independently car-
ried out by two authors, and the differences were resolved
by group discussion. In cases where there was some ambi-
guity in the article, we contacted the first author or the
corresponding author. We used random effects model to
evaluate the data to provide a conservative estimate of the
prevalence of thyroid disorders, and subgroup analysis
and meta-regression model were performed to detect the
cause of heterogeneity and to evaluate the publication
bias. Finally, the limitation of our study is related to limita-
tions of national databases in combined searches, the lack
or absence of studies showing the prevalence of thyroid
dysfunction in some geographical areas such as north and
east of Iran is another limitation.

There was significant heterogeneity between the stud-
ies for thyroid dysfunction and given the available data,
we could attribute this difference to geographic area,
year of the study and sample size based on subgroup
analysis. In addition, the prevalence of hypothyroidism
was significantly different according to the year of the
study and sample size, whereas the prevalence of sub-
clinical hypothyroidism was dependent on year of the
study and hyperthyroidism was dependent on geograph-
ical area and sample size, and yet it seems that other dif-
ferences, such as differences in diagnostic criteria [47] or
race [81] are also effective; reviewing these cases was not
possible using the data available.

The overall prevalence of thyroid disorders and
hypothyroidism during pregnancy in Iran is increasing
over time, so it is necessary for Iranian health policy-
makers to take the necessary intervention measures in
this regard.

For future studies, it is recommended that: 1. a cost-
effective screening for TSH be performed during preg-
nancy in the Iranian population. 2. More studies should
be conducted to assess the effect of treating thyroid dis-
orders, especially hypothyroidism (clinical and subclin-
ical), on the outcomes of pregnancy for clinical decision-
making.

Conclusion

This study provides policymakers and physicians with
comprehensive data regarding the status of thyroid
disease. The results of this meta-analysis showed a high
prevalence of thyroid disorders, especially hypothyroidism.
The decision to recommend thyroid screening during
pregnancy for all women is still under debate, because the
positive effects of treatment on pregnancy outcomes must
be ensured. On the other hand, evidence about the effect
of thyroid screening and treatment of thyroid disorders on
pregnancy outcomes is still insufficient. Nevertheless, a
large percentage of general practitioners, obstetricians and
gynecologists perform screening procedures in Iran.
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